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ACOUCUTION

Studies of the loggerhead turtle, Carefits ceretna, in South Carcolins
tegan in 1539 on Cepe Islend in the Cape Yomaln Hational Wildlife Refuge.
Westing effort snd predstor mensgement contioued In Cope Lomain, with

varying degrees of Intensity, but little was known conceérming the atatus

of the nesting effort for the remaindst of the state,

congern for the logeernead turtle here in Sputh Caroling hes increased

during the paet decade, snd by Lhe esrly fi0'e, rumerous projects were being
conducted on the coastal Larrier island. Seversl of these projects were the
el forts ol private citizens. ALl boo eften valuable inforeation collected by
lgymen iz either lost, &5 in the carlier turtle work conducted on Fripp Island,
or is not made availatle to the scientillc community. Ikls report, the Tirst
of itg kind in Santh Carclina, iz en effort 4o ensure thet this does nct happen.

The efx_itnv atterpted to preserve the style of the aubhors, while at the
same time making the terminology comsistent among the reports.  Any q_uest.iu:w
concerwing these reports should he direcied to the individual suthore.

2ea turtle beach projecte often invelwve long houwrs under @ifficull wons
éltdlons. A1l of the persons involved in this hard work should koow Lhol their

efforts have slided our threstened leggerhesd turtles here in South Ceroline.
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ORJECTIVE

This project objective was fio count and mark the loggerhead neets laid in
Hilton Head Island along with determinirg the typee of predators on neetz. This
project also was dnvolved with courting snd taking dsts on the stranded logger-
Leads.
INTRODUCTION

Thi.a 'prl‘:,j ect wes approeched as a aon-funded project, and nesting in-
farmstion had never teen collected on Hilton Heed. However, these date would
be greatly needed in the next few years when decisicnz will be made about
Hilton Head's besches, rerourishment plans, and comcercisl fishing law and rogu-
laticne.

Thiz projecs invelved four volunteers: Kened Polk, (organizer and stranding

sgent), Kovlo Bjork, [assistant), Fenry Garhade, [Sea Pine security & wildll
officer), Jell Rupert, (aseistant), and many helpful, comeerned cltlecens wio
called in to make reports of signtinge =nd ssrendings.
METHCDE

The project started in Aprll uy organizing the three other wolunteers, The
Ludubon Society and Bierrn Clup wers msde aware of our project, and persusded the
twp local mewapepers bo run |Iree) weeily ads ssking people to call one of three
phane numbers to report sese turtle nmestings or strandings.  This vorked wvery well
and we had good response from the citizerns thai walked the beach regularly, both
repidente and touriasts. o Each of the four voluntesrs would cover certaln
stretenes of besch by foot, bicyele, or venicle {the few times aveilable] when
reperts came fn by phone.

Osti Taken: When reccrding & mest we would first deteraine 1 1% wss a
false crowl or an actusl nest from visual signe, no probing wes dene, then we

would measure the crawl tract to determine roughly the size of the nesting
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females.

Alter locating the body pit, we would pace of0 the distance from the pit tao
the dune line where we would hammer ip o 1" x 1" eteke and *ecord the Sistance.
Ine stake was painted red on the fop portion and marked with o nest identifies~
tlon numher ang writtes on it wae "PLEASE DO HOT RFMOVE = &.0,W.M.3.7.0 Shakes
wera placed in the dune line to avold disturbance or removal und so se not to
pin-point the nest for predetors (such ws humsna). Fecords were then kept of
the date the nest wae aid, 1t's aporoxicate loeaticn on o Jurge man of The

izland, apd its identification

ter. The sige of ihe crewl wae algo recorded.

We atteopled to weich the nesis through the summer to detormine the types

of predstors and Lk percentage of neets preyed upon or deetroyed.

We did not sttempt o prolect the neets with acy devices since we were
aimply determining what Gypes of predators on Filton Head lulend.
RHSU.LT.G ARD DIBCTIAETON

Thiz project determined Lhe spproximate numher of nests lsié on 31lton
Head Islend, 8. O, in 1981, ond recorded tie detslly of neste in partloulsx
lovetione or the islane. This Ielend is 16 miles lvag by 5 eiles wide - giving
us epproximately 20 miles of open heach and beech on the Pors Royal Sound to
survey. Thie project alsc determined the types of predstore on nests ond in
which arsds,

Thers were 41 nesis vecorded laid between Mey Elth aré August Sth.  There
were several nests possibly mizsed due to bad westher and the lsck of trans-
pertation in some areus. We believe nine nesls were poached ocut of Lhe L1
nesta.  All were on Uhe north end of Hilton Hesd lsland, seround the Bay Gall

aren, wierse taere Iz vehicle access %o the beach.  Une nest was found ralded by

receachs on bhe north oend.  AD] of fhe nests hed dense mmbers ol ghost crah

holes appearing around them,  Several nests wera laid tas low on the beech snd



popelbly were drundated with salt wster.

The turtls strandiogs ssarted on July 93k, apd between July %tk and 10th
there were six strandings to start cut the seascn,  These strandings alrectly
followed a perlod vhen the shriep travlers dnereased ol'f the front beach from

1 bost & day bo 18 beate a day. Hilton Head Talard stravdlngs cswe to-acloss

©on Beplenbez 1L with s tetal of 37 dead for the season.  This fotal put Hilton

Head. und second conpared with the other dlslands con The South Carclina coasd,
CONCLUSLION

The objectivé of thile project was schieved aince all it originally wes
canearned with wos detercicing the nunser of neste laild on Hilton FHead in
1981, end which erens were moul Irequently nested, Taese areas showed the
large percentage of turtles steyed awgy (rom sopulated areas with bhigh rise
hotels and villas and steyed clear of Lhe rapidly growing areas <f rip rap.

Howewer, T feel =shiz 1981 date or project is o start to help understand

what the Sea Turt e popilation ie doing arocurnd Hilton Heed Island, and to

observe the elfecis of man on their pesting habits.
The koowledge of predation was also inforrative =e to the turtle's

modesn day enemles velng ghost crabs, poachere, and shrimp traviera.

The ketehlings fnformation 1 not as corplete due to stake remowvels and
less of nest peeltlons, however, possivly the datz on the & nesa that hatched
cur sssist in obher studies or ke sble o compare with the 1982 profect.

The strending data was alsc inferssting in the obeervetion of the ine
cressen sbranding lemediastely after ths incresse of shricp trawlers off the [root

Lel in July wnd continved Lo Sepfember 15 when whe shrizp trewling alacked

cff in the Socund. The chservaiion of a large percent of the dead furtles werse

matileied by knife cubs or axes or bashed in skulle wae very disturhing.
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FLCSLEMS

The mein preblen was the o inuel removal of nest marking staker by
persong or bad weather. We lost track of & large number of neets ss far as
being able to monitor for predators and for batehlngs.

e 1w

Only & s were laid apperer Yoo low oo the beach st walch Liome
we wished we were unle to repoeition the nest nigher in the dunes.
Arother mejor problem was not belng able Lo check the entive beach cvery-

dey due to laek of proper traneportation.  With proper and fass bransportasion

more neshs would have been loceted and recorced in wress that were dmpossible
to check by bike or by foot.

Ancther problem, previcusly siated in the predution section, was the
peaching 01‘.(:"_-;'35 in certair aress of the besch.
RECOHMENDAT I002

Coocperatfon oy ahrimp travlers io use the 20 mirubte tow Time und the
reviving of furtles on the decks 1s desirsble.  Alsoc the perfectlon of the ex-
cluder device and/pr mandatory use of the exeluders on the nets, and assistance
I'roc the federal or state govermment, so shricpers cap al'ford the cost of she
new device and Lhe cosb of funing and rigzing the nets.

le with the

homore acourale nesting und keichling count would be pos
bigger and faeier bransportuiion on the besch singe we have over 20 ciles of
beach to cover a day. Conservation group-7unding alloted [or trensportation

and fuel cost Lo as 4 in B more cooplete prodects

The astate should lurnish officiel sign decels to 2e used on stulkes carking
the location of nests. "AGALHET LAV TC SRMIVE" eto.
Tneee metal slgns could be posted in arese te wern peachers or others of

fines and consecguences for hareseing turtles or thelr pests end egge. - Tals

approach muy cut down on a largs number of losi nesting stakes,
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OEJECTIVE

To determine the nurber of neets Luld on Fripp Tslend fn 1987 <o Compare
this informefion with cur 1579 =rajech.
IETROLUCL L0

Friyp Island is a smull 3-mile island situsted between St. Hslens Sound

and Port Royal Sound. It hes been a nesti g 2ite for logpepnead turtles as

far back fe any records. 0lé % rs in the Reaufort wres recall collecting

egigs oo Fripp in lhe eerly 1600's [or sheir excel

b guality in pound cukes,
In 1961 wher the izmland tegan 1iu rirst development, Lurtles were testing here

with evidence of feral hog snd raceoon destruction.

Cur Cirst superwrizsed project was 1979 waen mests were [legged, moni-
tored and hetchlings counted. In 1580 sur mein effort was directed to the

siranding count of cead sea turtl Uy 1901, approxi maLely one—third of the

beach had e rock revelment to prevent further erosicn {hopelully}. In gur

Iroject we poped Lo woniteor whetier the number of neste changed end if tnere

Was uny difference in the density of nests in the besch revetment ares,
MUTUODE AND MATWRTALS

Our count begar 17 Kuy with the first verified rest; subseguently she
voach wes patrolled esrly every rorning after that. We relied upon telephone
calls from the north end which was rovetted end =311 exeept short -snd aborted
vrawls were Ilnvestigated. Fach body pit was probed wntil the nest was locoted
aod woecall hole dug with & round-polnted garden trowel until eges were sighted,
The neet slte wus marked With a painted stske contaloing the following informa-
tion: nest oumber, date of laying ead locstion by lot number or house. The
etake was placed 3 ft. directly behind the nest the sand level masked, end the

nest gitie covered with rarsh reeds.  If the rest showed eny disturkence hy

next morning, a L 2t, sguare of smell shicker wire was anchored with eané and



tnen removed witiln & wesk. ACLer several rneste were Tlooded by high bides,
we were permitted Lo zove euch nests Lo & esfe locetion. Thizs we déid ma early
=g nests in jegpardy were loceted. Hgzs were carelully removed withoul turning
to protecs the eobrys stteched to the upper shell, the depti of nest crasured
and new neet dug with u post hole digger Lo thet mame size. Fges were then re-
placed in the new nast without tursing, coversd and packed with sard., ©On the
nest slake, it wae noted as a roved (M) mest and the mumber of egge recorded.
Files were Kept on esch nesl with She expacted date of hatching und any re—‘
merks if nest wae heviog = heavy sapd build-up.
RESULTS AKD JTSCURSION

From 17 May to § Augusl, there wera 125 nests laid on Fripp luland.
Approximately 20 nests were flooded in the very high tides on 28 und 29 June,
One or Lwe of theee nests produced a few muddy, swall hatohlings. Hests com-
tained from 9 4o 1060 egge with mo average of 115 egss por neet.  We had an
average of 62 hatehlings per mesl with a totsl of 6,818 hatoklings released.
With constent survelillance during the hatching pericd, these natchlings ragched

The coean,

The numbter of nesbs and dates of luying were very sipilar for 19T7% and

1981, but other factors were different. - The syxtreme heat from June through
July end very low rainfull, plue s heavy sand bufld=up cver the early nests,
shortensd the jrcubstion Lime, Nests luid in May snd early June hatched in %6
days. It anpeared that many of these hatchlings were sou wesk Lo dig through
the supd puild-up. After Finéing =11 early noste with euffocated hatohlings,

. at L@ faye and then &% 46 days. These weak

we checked all expectent r
hetehlings {upually the tep 20 were dead) were kept in plastic pulls covered

rhed and then releosed S0 the

with demp news print unkil the egg sac was

Goesn.  Whet the hess ond drought was fineliy broken, the incubalion pericd
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lengthened, and after the first cool spell in August resched & porsmel G2-63
doy ineunation with larger and lively hatchlings.
Reccoons did not demsge any new neste in 1981, but becams a problem with

the Final ihree rests due in October.  The first nest wes opened, infertile

cgge eaten and the sge saes removed from the Lop hatchlings.  The seccnd o

seversl days before hatehlng was openad and 1% hetchlings benesded, The finunl
neet, covered with eereen, completed ite hatching on 12 Ootober end natchlings
were released. 5y then tae water femperalure wae helow 657,

There seems to be the pame cumber of turtles Jaying on Fripm Tsland, but

there Wag & finite relocetion of nesting area. Froo & norpel distribution

of nests in 1979, there wus a higher density of neste on the south end of ike
isiand 1n 1961, Hests were hurriedly dug sometizmes with an overflow of eggs
ar ineh or two helow Lhe surface of the sand. We auspect that turiles cace in
earlier to the north besch, found rock revetment and heszered back Lo the water,
comlng in egain further south with less Pavoravle tide conditions fo= nesting.
Une nest, laid in the rock revelment ares, was moved und meritered, and hatched
98 turtles. This revetment areu included approxlmately 5,700 [eet of the
beach. Inere vers 15 nests leid in the nexl 2,000 feet, the moat erodirg and
heavily populated ares, A1l lhese nests wers moved to & safer section, The
south T,500 feet of beach, with better sloped dunes, supported 109 nestings.
Sipes Fripp die A resort beach with & heavy Influx of trunsient vicitors
during the loggerhesd pesling seazon, we speot mach of our bime informing these
people of the meed to protect the loggerhead.  Thiz involweo houre of ahsworing
questiens, snswering phones, and even answering doorbells at 2 m.m. Bub there
wae 8 trevendous infterest and cuger cooperaticon from mast poople. We felt the
children cust be reached und involved in amy succsesful prograc of conservetion,

In the 15 years of turtle watching, we have geen = greal appreciation of the
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erology of the islund wnd more wwarecness of this heritage. Fripo can continue
as o loggerhesd rockery with careful conzideration for the righis of the
turtle. We constantly request that beech front homes not use flood-lighte
and remind all vwisiteors that the loggerhesd iz protected by stete and federsl
laws.
RECCMMENTATICNE

We would like to continue thne count, marking and monitoring of nests on
Fripp Islsnd ip future sessons, Perhaps in 1982 we showld record all false
eravle in revebbent ares sod see 10 Lhe datss correcpond with' the lowetide

nests made on the south end.
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QBJECTIVE
The purpose of this project wes to delerrdne the number of nests laid on
Hunting Islend, the suvcess rate of the nests, and-the number of hetchlings re-

leased from Tuly 23 to Scotemober 6,

IHTRODUCTTON
Hunting Teland, 8 barrier island in Beaufort County, hed experienced
severe ercAion in past yers. Durlt@ the winter ard spring of 1980 he beach

was nourished by punped sané and nesting of the loggerhead furtle appeors 1o

have inereased over previous estimabes after rencuristment. The northern

portion of the isiend iz heevily used in the surmer season as a4 sioby PArk
camp ground, but the eouthern end has only & 7Tew privete residences.
MELHCDE AND MATERIALS

Sturting on June 12, 1981, the thrse mile besch wap patrolled every
morning until September A, 1081 to losste turtle trwcks, indicating where &
loggerheed turtlc had laié her nest. In order bo locabe the nest chamber,
the nest area (the body pit of tie female turtle] wes probed with a stiek.
LI the probe etick eank into o solt ares of sand, this indicated the lecation
ol Lhe egge. T7 there wss no body pli wiih the tracks, this indiceted a false

erawl.  Unee the eggas were found, the nest wae urccvered, and if nacessary,

any eggs which were o v during probing were removed. (Thia was Imporbant

ip preventing alttracsion of raccoons und ghost crabs To the cdor, and to prevent
the nest Urop Lurping foul, i.e. = mogsote).  The nest wes thea pertially
covered und oarked by placing & cen that had the leying date, and the type of
ness [N for & natural neet or R for a relocated neet) recorded on it. The

nest was then completely covered, and marked by placing & steke thrae to lve

feet bekind it. This stake sleo hed the laying date, type of nest, and the

numner of feet from 1ts locssion to the mest recorded on 1t. (The purpose of



the can was to help in locsting the egge when digging up th‘c rest for re-
loeasing, or ccllecting end releusing the hetchlinga).

The date, Lype of neet, 8 detailed loesticn af the nest, and the placs-
ment of the stoke was then recordsd in a nctebodk, When = nest neceded to be
relocated due to anfmal predation, posching, or danger of imumdution by high
tidez, the eggs were lovated uping the technlques described shove (if they
had pot heen slresdy uncoversd by reccoons).

If the egme had & white spet on the tops, thls indicated that they ware
more than twenty-four hours <ld. In hendling these eges, they wWere care-—
fully placed in & bucket lined wlth ==nd, beling ca‘:e‘]’il]. not o invert the eggs
frow their criginal position ineide the nest. LI an egg is inverted or handled
carelessly, the embryo will delach Trem the egg, thus Eilling 1it.

Alter placing these aggs in ihe bucket, they were trunslerrad 1o she
rockery site which wes chosen because of 1ts location oway from veach homes,
and its protectlon from high tides. A two=foot deep pear-shaped chacber was

sdug, and the egg.s carefu:ly placed, one by one, ingide toe chamber, usgein
Tneing eareful not to invert the egge, The nesl was Ghen covered and markec
' using the same technigue ag deseribed previously.
In order to protocl :'.mst.s from reccoon precation, nests that had been
"Sxpiored" by raccoons wers covered by B three-by-Lhree oot piece of chicken
wire, Thig screening was placed oh top of the nest and the edges buried
vith satd. The chicken wire was removed after ene wesk when the odor of tha
eggs had dissipeted.
At natehing, the nests wers dng, the hatehlings collecsed, and placcd in
a large aluminum weshtub until the evening. The hatchlings yere then released
alter dark to heln ensure & better survivel rate. Releasing natehlinge at

this time protected them sgainet yredatlen oy gulls and ghost crabe,



RESULTE

The tobal ounber of smergesnces 0l loggerhead turtles wea 121 with 80 pests
and 32 Zalse erawls. OF Shis total, 39 (32.3%) of theae were destruyed by
ghost crabe, raccoons, aigh tides, and heavy rains, 3 were posched. Twenty
nepts tnrestencd by lnundation by khigh tldes, or nredaticr wers relocated to o
more feworable sechicrn of beach.  OF these nesls, 5 wers destroyed after reloco=
tion by 8 coobinmatisn of raccoons, ghost crabe, and hesvy raine. The other 15

survived, indicuting Lhet relocation of tkredlened nests was an effective

means of preventing their further destruction. A total of 263 hatehlings that
emerged before Beplember © were relessed from eleven of these nests. Four of
the sever neste scroonec wikh chicken wire for one week were destroyed. Ohost
crabs were the most destructive to these nests imdicuting that the screen was
a fairly effective deterrcnt againat racccoons, tul nol ageinst gheet crabe,
which tunnel underneath the seresning,

The total number of hatchlings released betwesn 23 July and 6 Zeptember

dabe.

was 1,031,  latenlings emerged nuturelly and were not counted efter th

There were virtuslly ne probleme with he racecons relocating end destroylng

these nesbs, allhough, lster in the season, some nesse were destroyed by ghost

ralpz during tropicel sborm Devnis.

crabs, snd by heas

The average nutber of eggs per nest was 110, ranging from 60 to 260 eggs.

The average Length of incubstion was 56 days, with 52 days being the shortest
ineubation perdnd, snd S8 duys being the longest.

Tne grestest number of the warller nesie were leid at the nerih end ef
the beach, and neste laid later were olmost equally dietributed between the
rorthern end wod the migdile third of the beucn. The southern end of the

beach hed fewer nests o due to offshore sondbars.

Az seon Irom Lhe data, racecons dic ithe greatest smount of damege to the
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neots, along with ghost eravs, nlgh vides, and neavy roins from tropical

_z%prn Dennis.

PECOMMENDAT TOHS

1t Is hoped thet Huoting lsland Stabe Park contioues dbs rateoon trepping

program, so that the rarcocns will ool be such & threat to the survivel of the

loggeshead turtle eggs ond hatch
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ORJECTTVE

To' determine the nucker of loggerhesd turtle neste lald on four beaches
of Fdisto Islerd, 5, 0., the success rute end the causes of lallure of these
nest=, To evaluate the effects of human beach wse of nesbing setivity. To
evaluate the need for nest protecticn during the 1982 season on ooy of tos
surveysd beaches.

STULY AR

Ldfete Tslend, 8. 0., including Féisto Island State Purk, Zeingsville
BGeach, Interluce Jeack, and Sotany Say Island Besch.

APPROACH

1 mid-Kay, srier uo the nesting season, each veach was marked with

wooden posts set S02' wpart, bo assist vilsually fn seeigning each oravl =

gpecific logemtion.  After the [lrsl cravl wag seen, The beaches were surveyed
on foot in deylight houwrs on an eliernate day schedwle., Ooserved cravls wers
designsted as nesting or Felse (non-nesting) by carefully probing possible
nest aites with a pointed cne irch dowel, und by vicavating genily down to the
eggs when o nest cavity wes lell.

Informesion obtained for ewch crawl fncluded: loestion snd deseriptilon,
and beach and weather conditicns. The Cale of each pest (hatehed, Talled, or
unknowm ) and the caues of failure were rocorded. When habehlings eherged,
the nest sites were locsted by the depression lert at the surface of She nest
cevity or oy tracks left by hatehlings a4 Lney oece Lhelir way from pest to
zed,

After smergence, neste were excuvated gently by hand. Live turtles in
the neet were releaped to the sea, West contentz were recorded &nd any
deforeities or sbnormal egg: ehepes ncted.  Nest conbtents were returmed to the

cavities, which were re=filled with =and.
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RESULTS AWD DISCUSSICK

Turirg the 1982 nesting season, & total of 500 leggerhead crawls was
obeerved during the survey period, Mey 19, (date of first crawl) to October
1li, (fats of laat nest)} on the four beaches aurveyed. OFf these crawls, 231
(LE&.28) resulted in nesting; 269 (53.8%) were false, or nop-nesting, crawls.
There were, in sdditicr to the loggerhend crowls, two leatherback crawls on
Edisto PBeach 8tate Ferk, both non-nesting. A beach-by=beach breskdovn of
orawl pumbers and types is presented in Table 1. Three of the four heaches
surveyed had nesting densities grester thar twenty neshs per Kilometer, a
higher level of nesting sctivity then hed been found in eurlier aerlal surveys.
See Table 1.

Tabie 1. Loggerhead turtle crewls, four besches, Fdisto Ieland,
South Carolina, 1981.

Non-nesiing Hesting Total
Crawvls Crawls Crawla
Bdlsbo Beach
State Park 7o 52 rez
Edingaville
Beach a3 63 146
Interluge
TReach 13 11 24
Botany Ray :
Islend Beack 103 145 208
ALl Beaches 269 231 300
w out further analysls, 1t sppears that pesk nesting dates varied [rom

heach to beack wnd Lhet there is no distinet correletion between nestlng peske

and phase of the moon.
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Buch brack in the ssudy wrea saowed & distinct pubbern-of nesting

activity, ducgcess and predation.  Hee Tebles 1, 2 and i,

2.  Loggerbesd turtlc nesting density, four beaches,
South Carolina. TWests/¥m. durveyed/Festing feeson.

ceto T3lend,

Ldiena Bdingsvi Interlude Botury Bay
Eeuchn LGesch Beoch RBerth
0 ~ Aerlal
Bz
Hests/fm, :
[Corrected) Looé 15.ke 18,63 18,6k
Em. Zeach
Survered IvELY 7.0 1.0 3.k
1981 = Ground
Burvey:
Nests /Ko,
{Dbserved) al. 67 2178 13,715 30.00
. Lessn
Surveyed 2.1 =) 0.8 3.5

12T Edisto Seach
1981:  Edisto Zeach

2 Park anc Widiste Redch;
Fark -enly.

Before theo susvey it was spesulated thas the intense levels of humen metivity
on Fdisso Beoack State Perk cight huve an inhibitory effecl on berting sctivity

and perhaps on nesting success wnd Lhoat this effect aignt slso be sppeTent,

though to lesser exhent on the progresaively 5 heoavrily utilized beaches

Tdirgsville, loterlude, and Botooy Day Islend. The results of the 1581 sround

survey showed Lhe most numan-ubillesd oesches, Zdisto Deach State Park ano

Edingeville, Lo have lower mestirg depsities, 24%.8 snd 21,7 nesiz per

kilemeter, respechively, than the least human-utilized beach, Roteny Bay Inland,
30.0 nests per kilemetsr, However, nesting deasity on ihe most humen vhilized

heach, Edisto Leach 8tate Park, was slightly higher Lhsn on Fdingsville Leash
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howes much lesg

end the loweet nesting denrity wes on Interlude Beach, whi
Aeavily wtiliged by people than Fdizto Seach State Fark and Fdingeville.
Jesting denmity on Interlude may hawe appeared artifisielly low beceuze of

lees frequent surveys there.

Table 3. Loggernedd turtle nest fates and censes of foailure.
Four Beaches, Idisto Tsland, South Carglina, 1981,

Edistoc Peach Zdingsvills Interlude Botany 3y A1l Beaches

State Park Ialand

n=52 H=63 H=11 K=105 F=231

3 ] ¥ * 3
Hatched [ 363 0.0 0.9 20,k
Failure - of Gi.g a0.9 96,2 BTl
e fto;
Ovarvesh T 6.l 1f.2 2.9 5,6
Overwash/
lineooon 0.0 Oufr 0.5 1.5 d.9
Rareogon 0.0 6.3 3.1 5512 27.3
Ghost Orah 0.0 0.0 63,6 158 2.1
Rececon/Crab 0.o 1.6 0.4 19,1 9.1
Human g L HT.E 0.0 0,0 13,4
Undeterminsd Cauze Gl 0,0 0.0 3.6 1.7
Thakneowr Sl 1.6 2.1 2.9 3.5
Totals 100G 10¢.0 100.0 100.0 1000

fnother indicesor of poasible effect of humsn prescnce on nesting sobivity
was variation in the perecentsge of total erawls which resulted in nesting.  If
turtles atterpbing o neest were disturbed by beech activity, one would expech
B lower peroeniage ol tobal crawls to result in nessing on the mest-uesed

besches. This wes indeed Lhe cage on the four beaches surveyed. On the Zwo



woBt-uzed beachesz, Fdiste Peack dtefe Park snd Ediagsvi

s Lhe percentage
of crawls resulting in sesting was L2.6% and 43.3%. veepsclively. On the

lesg=uscd beaches, the perteniuge of erawls resulti

ir nesting was higher,
43,85 o lmnerlude and 50,95 oo leset-uzed Sotary 38y Ieland.  lhore is the

poEsibility,

conrse, Lhal other factore such as sand texture, beuch zlope,

and amourt of eshe_l eould kave slea contrivuled to these dilTercnces.

Fates [ Zel ad, batehed, or wEncwn ) of the 231 nesis &re suumarized in

Table 3. Oversll, 60 nests hatensd, 155 Iniled dus to predation by TECOOORE,
ghost crube, or hunans, or frop ercelon or pverwesh during nigk or store
Sldes; and § fates were unxnown,  The neslh site wes rmislocabod and sigke of
BLOPEEncs never oheerved,

The hatuh rate (percent of iolel neste from which hatchlings wiermed )
or. one besch, Edizto Reach Stale Purk, wes wery high, 8L6%.  Because of
loases Jo predators, hatoh rates on the other three beuches were low:
Fdingeville, 36.5%; Taterlude, 0%y and Botany Loy lslsnd, 0195, (See Table
3]s On Edisto Reach Ztote Park there wes alvost no predesion, and it can
be speculated that the humap presenscs there way huve deterred bolh humsn and
enine]l predators and bhersby locreased hetching success.  Edingerlle Lewch,
udjacent Lo Zdisto Peach State Purk, suffered hesvy nest losses [47.63) to
human wpredation for over hell Lhe Zeasan,  when one pedcher extended his range
to Ddlsle 3each Btate Park, he was confromted Ly af leset thres boashwalkers

and chesed wway from & nest by one of the lareer meo. Snly one nest was loat

0 poaching on this besch. Une poacher was srrested twice By U Bl Fish o and
WileliZe Bervice agents; mfter the recond arrest the poaching cossed,  The
majority of nesh lusses on Interlude and Boteny Pey Tslund, the two othser

surveyed besches, were two =mall anipal predatore, Ghost crebs endfoe

rocvoone destroyed T2.78 of the nests on Interlude ane 2765 of the nests oo

Dotuany Bay Islend. Ddisto Fsach #tate Zurk lost no neclus ko these Predalors.
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A& possivle explanstion for the difference in levels of predation on Edisto

Beueh Slate Fark snd Botany Bay Island and Interlude iz thal the presence of
many pecple at the state perk makes {hal beach, which would ostensibly be Just
ag atiractdve and availsble to bhoth ghost crabs and raccoans as Tnierlude and
Botamy Buy Island, somencyw lees desirable to thes.

Lossas ko beach erosicnfoverwash were relatively low, 5.6% of neaus.
Or. Botany Say Islend end Edingsville, the two beaches most subject to over-
wagh, these losees might be expected Lo ineresse If predation were reduced.
Ten of the neste lest to overwush/erosion were lost between June 2T and July
10 ‘during times of extrece kigh tldes. Only one nest wea destroyed during the
high tides associated with tropical storm Demnis, August 19,

Teble !l prezentz average incubabion time, neet contenss end emergence
succsgs Tor those nests from which matchlings emerged. TWest incubstion time

sveraged 63 days (range W7-81) on Edingsville and 56 days (range 47-81) on

‘Bdisto Besch State Perz, . The higher average Cor kdingsville may e misleading

due 40 the longer period between surveys on thet islend alter the end of
nesting. Cocgering average winidum incubstion times, 5% doys for both beaches,
while perhaps giving a lees truthful actusl incubeiion bine gives a better
iden of similarity of incubation timea on the two beaches. Minimwn Incubasion

time incremged to over B0 duys Cor nests laid at the erd of the seuson {3

after 7/7% on Fdigsc Beach Gtate Park; 2 sfter T/P2 on Fdingeville]. Two nosts

vwhich wers zeverely overwashed during lpeubation hsd incressed sverage incus-

bation times of 73.5 days and [9.5 daye, compared with less than 60 days for
all other nests laid et similer dates.

The average number of o per nest wae highest on Edisto Beach Biabe

Park, 118 (range Th-161). Botun one nept containeé 108 egms. The

average ot Fdingsville wasg 102 egge per nest (range 20-13L}.

3]
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Tatle 4. Succcasful nesta, incuoabion Lime, nesht conio
EMETEANcE HUCTE Your beaches, Bilsto Islend,
Soutn Cerolina, Z96L.

fwerage Awerage
2 Humber Energencs
Time [duys) Fems (Hest funcecas (8]

lidiste Leach
Stute Park 56 118 2T
Fdingeville &3 108 a6
Inierluds = = -
Bobany Say
1sland Anown 108 Li.3

ENergence SULRSHL, ot to Be coniused With qest guccess, describes the
parcent of hutonl tngs which aotually lesve 4he nest. Ihis is relouleted oy
surtracting  the ouuber af matohilngs = live and Gead = remaining in he nest
fror khe Sotal manpsr af natehed shells snd Aividing this numoas . the tobal
number of eggd (total slutehly  On the two bearhes where more than one neeh
survived bo term, Tdingsville sod Edfete Beacn State Tark, BCEFEencs BUDCEES

was 60,65 and 72,78, respectively: LG, 3% of the hateklings from the oue

sland emerged, L,369 hatealings emerged from

succesgful neet oo Botany Day
66 succeaslul nests.

SUMMARYT

iho Taland bescked yivlded we-

B

The gurvey of 828 Lurtle nesting vo T
tailed inforaation on numbers o2 loggerhead turtle nests, bobal eTeWls, smers

EEnCE SLUCESH. and causzes of nest lailure. Ugsing Lusee data 2 Progran ie

pluaned Lor the 1oh2 eeuson which will, Lopeluily, eangure toe adéition of &
mexirim mumber of hetchlleg tursles 1o 4be popnletlon, glven Lhe repaurass ond

personnel svailoole.



The loggernsadn nesting effort on Edisto Beach Stets Park HEpeETE L0 be

sucvessful without needing furtaer aseiatance, cxcept cantinued education vie
Lalks, personal contect apd printed information.  Tais Leach will e

eurveyed ae in 1081, On Edingsville Beach periodic patrois will cheek ror
signs v predaticn and evaluate possible need lor nest nrotection in 1983,

Tf bumen posching is discoversd, SCWMR and USFAW perzonmel will be called

in ror enforcement, ss in 1361.

Edisto Seach, the heavily develcped section of wesch betwsan Edilsto
Beach Stete Park aod the Scuth Edisto Fiver, will be included ia the 1982

survey of nesting activity., 0o Edisto Besch, voluw

rs Wwill patrol the
bBeach and report fresn crawls or straniipgs to 8 stodent intern who will

verify, record snd monitor the nests urtil their fates are detertined,

Ratany Bay Imland, which lost 94 of ite 103 nests to ghost erab and
receoon predatien in 1981, is scheduled for nest protection in 1982. A%
damw, I'resbly lal nests will be coverad wish a wire meed screen to Trevent

agcese by raceoons.  The soréen will he lefl in plece until hatchlings leave

the mest. 4 wire meeh with opemings lsrge enough to allow hatchlings to crawl

unassisted througs e Wwire will be uged, Dute for esck crewl and hatched

nest will be recorded ma in the 1981 survey.

The goal l'or the 1962 Sotany sy Island profect is to ensure sucecessful

efergence of hatehlings rror ob leset f2fly nests. This fignre 12 based on

the

assumption Lhat 13828 nestiogs on Sotany will epproximate the number in

1981, 105. Tt is expected that scue neets will be loat to predefion. Un-
certainty as to the extent of this predation necessitates moderation in
predicting the totel mumber of hatehlings Lhat might emerge. If necty HVErage
108 eggs per nest, with erergence success of 465 (statiskics for Fotamy's

single eucgessful neet in L381), almast 2,500 katenlicgs could emerge on



Roteny Duy compared with only 50 in 1081. Galeuleting produsticn using ike

aversge of agg nanber and emergencc success sverages for Lhe two Kdisto
Ielapd beaches with d substartis]l number of %ést sutreszes in 1981, Bdisto Beach
State Park and Edipgsville, increases eatimated wroduction ta ower U200

katehlings.



Logeeriead Turtle

Tonery

Frogran on Klawah Island, Soush Carollina

by

nael I, Tolley



THTROTHICTICK

The ¥iswah Island Comguclty Associatien, supperted by the wah Tsiand

Jempany, hes meirtaiced studles of the Mtlantic Leggerhesd =ea turile
Caretta caretts curetba (Lione) during the sumer pesting season sinee 1375,
The 1961 research project hes continued the egllection of Znformution of Lhis
specles along with an ipcubation progrom.

Kieweh Islund serves as a relstively small rookety I“or‘ the loggerhead

along the esst comst of Lhe United States. For the past oine years, Lhe

iglend hus becn used by researchers to atudy this turtle's nesting havits

£ of translocetion [direes burinl) program,

and the eonduy
Tne 15861 neepting seuson vegan on May 22, with the lust nest belog lald
cn September 2. 0 In wbsclube numbere, this year's project wos relatlvely

puccesaful. A Sotel of 148 pests were tramaloceted with 12,179 surb_ss

being released. Tae oversil hatching sucesss wea T3%.
The 1G81 hatchery project entailed dlirect burial of eggs.  Procedures

followed vere the same 88 in 1979 wnd 1980, and are outlined in the rospucs

Live Kiawah Island Has

ing Suces Kevorts. Ceoperation with the Endangered
fpeeies Office of the South Carcline Wildlile & Msrine Resources Cenier wea
continusd in 1901, The procedures for strend data epllection also were re-
pertad in 1980,

It iz hoped, through the =fforte of this group, that the elfects of
¥imwah Island's development on tne loggernesd'e nesting will be windmized.
With this wear's improvemente apd future improvements based on new results,
the loggerkead sew turile mgy endure the encroachment of men oo this barri e_v;‘
ieland.

RESULTS
; Data for each turtle erergence was Tecorded during that 1981 nesting

iptive information and weather conditions

season on data sheets showing desex
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{gee Tanle 5).  Hipety percent of the crowls resulting in nests were trane-

locesed with additionnl lnformetion on the fote of cach egg collected also
teing recorded. Tas recaining nests were lalt where lald and monitored for
aurvival, There was o 29 nebtehing success rate dus Lo predation and tidal
imundation.  Deserivtive sirundicg daba was also recorded for eech strand

thal washed up on Kiawah, The following ls a presentation of all inforinme

ticn collected.

Table 5, fummary of hatchery dota 198l

e e [ e e A M S SN S PesEal tranasloceted, 137 total
T2 - R b | Stk {1
TndEredoters s i Gt s s e ems, 23,015
Pertly Developed 4w Wi et oo s 121
Developed it not Hatehed . o .« I3]

A 4n

Hatehked but Jesd in I
# of Bged Hatehed "o o o praiasa o 22,179
Avaruge § Succees in Hatehing . . T2.6
LEGEAD: Aversge Aucceee in Hetching =

Totol # lwss = Rotted Fzss & Jead Turbles
Total # Egps

Tursle Zmergence Jia

ts o rront beach wae divided ipto nine l-pdle lorg eectors

FKiawah Ielanc
heginning &t the soubhwestern end of the islund Lo the slough at the north-
esgtern end. There were & total of 27h erawls. Data was cellscted on 254 of
these crawls. 61.0% of the recorded crawls resuited in neste with the re-

maining crewls resulticg iv false crewls or body plts. OF the 157 nestas laid




on the bsach, l42 wers moved to ke hatchery.

The first recosled crewl, wkich resulted in a nest being lald, occurred

on May2l with the last on September 2.

1080 geason, nesting actlvity seemed Lo have occurrod in two week cyclas.

poak of the pesscn ley beluween the 13th and the 1Tth of July.

geenrred in twa weck perisds through Lhe sesson,

Uabphesy Tnformation

Over the 1%8l seascn, a= with ihe

Gix other pouks

Ninoty percent of the pests laid on Xiuwsh this yeer wers movsd o the

astehery,  Fach nest wes given & nest ourber with the fale of all-egge being

divided inte five caicgories,

Table 5.

table B shows a comparison of deta over the past pine years as to projoch

Summations and statistical @esulte sre shown on

The

success.  Durlng the 1581 season, though the zean hetehing success rate was Loy,

thiz yesr had the greatest muwber of furtles releassd over the pust rlne years.

o Hatehery Data

1875 1974 1375 1976 1977

1978

1973
SHED I

Humper of Nests
Transloculec

Total # of gea/
Tear

Mean # of Fgoe!
Heat

# of Eatenlings
Lieleased

Mecn Hateh Rate
+ #'z

55 20 kv s 39

133 124 115 116
ta.3 1 .7 5.5
5,880 0 2,789 2,013 2,77k
80.6 i} 0.6 - B1.5
1.4 3.6 27,0

9

17%.1

o1,y

(bt

o9R 16,768

118.1
1.9

12,179%

T2.6

#Hand Countod
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CONCLUBION

The immact of human sctivity on loggerhead turtles through loss of

nesting habltat, neet hatchling predotion, anc off=shore adult mortalisy, ie
hopelaily being ollset by the turtie hatchery progrom ol Kiswab Island.  The
relesse of approximetely 12,000 hatehlings will belp bolster fhe threstensd

loggerhead populstion resting on Kimwuah Islond. We look Torward to cone

tinuation of Lhe hasckery nrogrem wish concentration on cooperative efforte

wilkh the South Car & Wildlife & Marine Resourcos Deparbment. Tt 18 ocur
hope thab, in sdditisn to relesse of hetchlings, we cen vollect more data on

natural predabion snd turtle stranding.




Hegting and Management of Loggerheaa

Turbles on Cape Island, South Carolima In 1980 !

Sy
Wilaon D. Drame
Gerald . Friopgell

George R. Gurris



INTRITU.

10N

The Atlantic loggerasnd turtle {(Carette, parvetia, saretts, Licus) is &
threalened epovies and hos recsived incrensing and nogeosary attention in
recenl years. Loggerheads need undlsturned beaches for nesting, and with the

rapid Jisappesrunce of sueh hebitel, sreas thut continue to hoet nosting

loggerneads heve grest biclogleal lmportance. lragaoon Hey, Bull end Caps

Tslends, within Cape Fomaln Natforal Wildiife Liefuge, ave smong the few re-

raining undizturbed loggerhencs nesting gites iu the United #tates. OF thess,
almpst all of the nesting vecurs on Coge Telend (974 in 1979 and 94% in 29810,

Cepe Taland has one of Lhe higheat nest densities of sny Furtle rookery
it the Unibed Steses; Skevefore, it pregente s groat Ieboratory for stucying

loggerhend pesting blology. A8 with muny loggerhead nesting areas, nests on

Loty prasswre from receoons (Erosyon lotor).

Cope Tslend receive heuvy pre
During the lasl Iew yauars, however, nestz lost due Lo beach erosion have

15 an Cape Islapd.

equalled or cxgesded Lhose lost to racco
N& in the two. preceding years, =1L {furtle nesting sctivity was monitored.
In ua esfort to ingresse loggeracad neeting success, neste were pluced in
progator-pronl’ hatcheries, locabed or high dunes, to protect them froe arosion
and racooon predation.  Teste wers condusted To discover the effeutiveness of

warioug on-begch nest proteciien meshods Lhat migal prove beancficizl in pro-

tecting nests Irom raccoons.

HMATEHRLALS AND HEDE

Cape Telanw fg & barrler islond located in tne ncrtheastermacst corner

oF fape lomein Wablorsl Wildlife Heluge. It s epprosimately £.5 km long und

2.1 wm wide es ils oroadest point and covers 607 he.  There is ssndy Deach

ard. Tt iz this beach front that wtiracts

along the ensire length of the -

huandreds ol pesting Female loggerhesads each yewr.




Within these pers, 45 cm holes were dug at G0 cm centers with post=
hole diggers.  bach hele was rounded cut st the botiom by hand. - The nuisber
of egre was recorded snd written on a ruobersd flag wiich wus insertec along
the gide ol Lhe hole. The cggs were cerelfully plased In the hole and
covered with moiet eand whick wae firmed with the heel of the nand.  ALL up-
dawaged eggs were rencved froo predator disturbed neste and transferrec ot one
of the pens. I only = few cggs could ne recovered frorsuch a mest, Lhey werse
combined with obler clutches from damaged nests, or with amall clutcek whole
neste.

The porth and soutt pens were self=relsssing. The main pen had 2.5 x 20
e boarde along the incer bese of the dalis.  The boards served as 'aarrigr:s,
ard 2.5 x 20 cm shelves wers placed oo Lhe boards fo produce shade.

Frem August 2ad until Zeptember 16th twhe crews worked o mornlog shift

und arrived or Cape Island st or shortly after sunrise. ALL baby turtles thaet

hod emerged overnight io Lhe wain pen wers counted and placed in flve gellon
backebs wnd released on the beagh at a part of the Island where no gulls
(Lurus &p.) conld be sighted. After the incuvstlon period was complebe, esach
nest within the pena wes dog oot aand the setual number of egps that hatched
plus tae mumber of bad eggs wag recordsd.

OL Lhe nesse left on the Lesch, 134 were used in nest protectlion studies.
Hinety-lour of these nests were left us contrel nesta.  Each one was marked
Ty plecing u oumbered flag 1.24 m dne north frem the neet hole.  Twoniy nests

wera used in & repelimnt study.  Ten nesbs were marked with bobeat (Lyox

ATPproxi=

rufug) urine end 10 were marked with mumen (Home s
mately 118.3 m of urine were eprinklcd on the sand around the bady pit cover-
ing an sres epproximetely 1 to 1.5 o la dismeter. Zuch nest uas merked with u

numsered flag in Lhe same manner og bhe controie.



The Swenly resaining nieats warg used in- & beack transplant etudy to

determine if, oy moviog the nests avay fram the lsring sile, rocooon AamaEge
coutd he redured. - Ome pember of & crew dug Lhe nests end placed tho 2285 in

& pusket. Tawe other oerker rhose w favoraole aite spproximately LW aNay Trom
the original nest Bite and dug snd prepered a naw nale wilh posi=noles Siggers.

The second crew peiber avoided the entire area sround the original crawl and

carelully placed the eggs into the new hole which wae #lagged like She centrols.

e distence from b COmMECT point to each of the 34 flagged nests Was re-
corded to facilitete finding the nests during oheervations. fach of the 1354
noste wag cnecked for thres conpecutive GRYS after it wes flagged and avery
week therssfter. ALL surceasfnl [lagged negts were dug out wliter the hatehing
period Was OVer to detersine the gumoer of egas thab natened.  All pertinent
information was recordec.

During the entire acating Seus0n, weekly sand tempesature rendings =t
+the main pen &nd =t Liue peach dune line were rogorded, | Temperature readings
gt Bl om, 46 em, 15 em and gt the surface Werse regorded using a probe bhermo-=
maber.

ha part o & predator cousTol RrOZTEm, trups wers bulted with sardlnes

ane plaged along TRCGOOD trails in the bewch aunes in aresa ol heaviest

vaceoon activity. Tue to the danger of sproadicg rebles, the ragcoons could
not be released on the mainland, ToerTelors, all raccoons caught hed tao be
deptroyed. Toelr sex apd age were recorded.

peed ses turiles that weTe frmnd on the besch were mepgured. for over-
Lhe-curve car:u.pacn length und width. fn estimate of the careass condition
was noted, snd The COrcaEs WAd marked with floTescent peinl to prevent duoukle=
counbing. ALl Jato were regorded on ssu turtle syranding end sulvege

sperutions reports end subpitted to the South Carclins Wilatife Lepartment.
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RECULTE AND DISCUSETON

The 1081 loggethead nes iing seasen lasted 96 daye.  The Zirsl two nests
were leid on May 28nd aud the lamt falpe crawl wasz on fugust 25th.  The last
nest was 1add an August 24Th.

Ouring Lhe 1501 nesting season, there were 3,008 _opgernead turtle
emergeness {crawls) on Cepe [slend. Af thegey 1,053 (3LF] were ﬁcsting

emerpences ol #,0b5 were Talse crailas  Lnld yeor's 1,053 nests reprosents

380, and only 3.7 fewsr

& P3% inerease over the number ol nests lmid in
than Lhose lald in 1979. The peruentesge of Zalue prewls [BAZ) was the came

131.6 per ks

=8 that recorded in 1980,  Hest dens

[here were no ousRtenidlng peak periode in ogeting aotivity during 1981,
There were two days during the seascn whett 30 neets were laid, snd one d=y
with 29, The week with the greatost number of nects ves July 5-L1 when L2€
neste were leid. HKesiing potivity wae moderately unifore frem the wesk of
May 31st to the week of July 4th. Of the 1,032 nesta laid, 456 wers pluced
in the L&0 spaces of pradator=prool’ haschery pens and 13k were used in aest
protection studles, This lelt L33 pegts that were unmonitored.
Halehery Lransplac

Much interest has best genevatsd in the ares of leggerhead Turtle nest
arotection. Seversl studies huve been condusted to discover cost effective
wuys to ensure satizfactory purielvel of nests untll taey hatch {Stancyk,
197%), Croe of the most effective ways Lo ensure such protecticon is to Srane-

plant nests %0 precagor-proct nubeheries., Three suchn hebchery pens wore con—

structed ou Bepe Loiand, and 480 nests were sransolanted to them during the

nesting GeaRch.
The toTal nusker ol eggs brareplanted to the natensry pens was 6O, B56.

Mhe average ciutch size of all nesse in Lae pen, both whole and combingblons,

ar



wpe 126.9. lne average cluteh slze for whole nsuhe Was 126,82 with & renge

of Gh so LHG egsA peT neet. GOFf the tebal, 37,135 =2pas b

tohed yielding & hatch

rege of 6L, This is iowor hhan The 1579 hateh rato Ty A% and pipgnifloantly
1ower thon She 1080 hatch vete of 92%.

Factors soprrivuting to the lower nabch TELE of tale year are TOL obirious .

Ho Achailed weniher informesion wes takern on Cepe Toland during the nseting

peagon; noWever, there le sTrong suspizion that the lower haten raie I8

yeather related. The sloseel weather datu etation to Cope aland iz ons lo-

cated in MeClellanvilie, a, 0, During tne months of My tlrongh AuEnst
temperaturas ana reinfall smounts atd not depert from normal . i total o
10,6 pmoof rain fell in the city during this pericd. dub of e 96 dey
nesting SUABOI, throe oF moTe pentimetEr? of raja felli on ench of only eight
dsys.  The greatest apcunt of rain {9 em) fell on Auguet 19tn when Lropd=
call stovm Demnds trocked olong the scast,  This i anacn 1less than the 13.8 cm
and 21 om Lisb fell on Lwo cenpegubive days in Jeplember, 1955 en &1 isltand
{n Georgia reswltiog in LHO% nest pertality dus Lo drawping (Gagotzkie, 19593,
it Lg noh kooWo whether pagotzkie p]"u-_i_\l:t:ﬁ u scale bhat saswed the mortelity
expeoted with &ay given amount &7 rainfull. Sond Lemperatura poppArlsons
netwesn The tesck and mein pen yare not signd ficantly o fierent.

One probeblis rewion for the merkedly i [farent sasoess rates fof this
wvesr and 1580 could aeve bect tne difference in procedures for checking Lhe

rate nf neslLs. Thie year, il La0 of the nash

3 ywithin Lhe pens were dug ok
Lo et Lne preciee determinaticr of hatching SUCSELES abite in 1980 only =
sample of Loe L#p-pen neats were checked fo arrive at an petimate of halehing
SUCCERE. TherefoTe, direct compaTisong should be made with cpuabion.

Although hatchery Fens fAn fope the backbone ol & nesl protecticn Fro-
Eremy We expe‘ricnccd uome provlens “hel ehould be aeriously congidered. The

tyo peli-releasing pens were lopated oo dunes ajong Lhe veuci. The dunes hob
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wnly sloped Loward bhe ooean, bub the back and slde sloped awey or ware
parallel to the ocesu.  Hatebiings generally crawled with the slope, and scoe
becams lort or trappsd da the vegpetstion when they used the back end sids
elepes, Unose young thet used the back and side slopes and were slow to
egoape Lo Lhe [ront bedach, wers exposcd Lo predeters for o grester period of
bime. Gulls wera guick to discover aod Lake advenlage of late emerging and
trappec young Lurtles.  Hazocoons are a.so attracted to the pens where ths
emnrging young turtles cen provide on cusy meal. Sope dead heichlinge were
found with their heada eaten off, presumably by racccons,

The problem wes corrected by plecing 2.5 % 20 cr bhosrds along the
botzoms of three sides of fhe penz, leaving the side facing the ocean opsn.
This forced the young turtles to Sake the shortest route fo the ocenn. Also

trape were placed sround the pens to dlecoursge

he racooons.

It mornality 1s hdgh-snd cannet be reducad asrgund self-releasing pens,
non-gelf=releasing pens msy be the ansver, even Shough, they aslso cun-presant
praoblems, Hatochlings gquickly found and escaped through small gaps in, aod
especially under, the beards placed arcund the inside of the penc.  The pens
had to ke dpspeeted and repaired daily. lo order Lo eliminuete this problem,
future non=gelf~releasing pens could be constructed with hardvere cloth
attached on the inside bottom of the hatehery pen walls exbending It a fow
centimeters uncer the sand fevel., This bond ol herdware cloth wouald not enly
keep the babohlines in, bub wonle keep saell precators, that .:ould Blip
through 5 % 10 cm cesh wire, out.

Most of the releases of astehlings ocenrred during daylight. Whenever
pregect, gulls woald sbtempt to cepture the young turtles as they surfaced
Tor air. Helewsing the batchlings when ro gulle were Er‘r_\un‘d wes & partial

solution. In the future, if 81l releeses of hatchlings are wmade atl night or

)



at Lps latest, just hefore dswn, it woulc help

Cepe Tslend Produciion

Lo minimlze lesses Toogulla,

e numper of batehlings loggerhauns nrodueed are piszmarized in Tovles T

and B. The LAC ketchery nests produced 37,135

young hatched From the 134 nests used in Lhe 2T cdatisn studies,

figures derived from control nesl;

FOURZ. Anproximabely 8,185

g

SH% guccess rate, 715 hateh; plas the

195,72 averags elutch slze from whole Den resta-—the recaiving 423 unmoni-

Lored nesbs produced spproximalely 10,781 young. Therefors, the fotal pro-

duetion lor Cape Islsnd was esbimated Lo be S0,

111 young for 1981.

Table T. Fule of nests used in beach traceplanis, repecllans etudies, and

as contrele during luggerheud turtle

resting eesapn in 19681,

Fate foproximete
Hest Humloer (alah ] Washed Latehed fumber of Young
Type Murked Astacks Liwer oub e Oceon
Hunaer_znd peruentage of neshts markai '
Consrols oL 8 20 26 1,097
4E 1% 285 T1E
Eoheat 10 2 1 T A58
Repellart 20% 10% To% o
Huwmin 10 i 1 5 b
Lepellunt Log 0% S0% fod o
Brach a0 1k 2 4 agh
Tranzplants 0% 10% ey s faE®

Sourcent of egzs Lbat succeesfully hetched pex

Hest Frotecticn Studies
Buceoon precation on the Bb conlrel neste
pmarked wishk urine repellants and on neetz Lhat

the bewch. Peach tremsplantatien works on Lhe

loggerhead nosls oy using olfsctico &nd wifual

Lo

guccassinl nesb.

waz compared with thet on nessa
were transpianted Lo new sites on
pripgiple baat raccocns locehe

cuss Jeft by the oeeting remale.



Therelors, If the vgss wre removed froo their originel nest cavily cod placed

in-a new cavity wilth oo surrounding visvel or olfactory turtle cuss, raccoons
should not be able to discover the egge and the nest will rewaln undistasbed

until ketebiog bioe,  However, o recent test suggests that reccoons are able

to lecate buried epgs by olfuchion without guiding wisusl cuss {Hopkins,
1961),  Sevenby percect of the besch transplants were sttscked by raccoons by
halehling tice.  This is & far greaier incidetice of predabion then that re-
corded in 1980 for teach transplunts (see Qsble °f), und much grester thas the
rate on the sanircls. By the tbird day, 25% hed siresdy been atsacked.
Fxtreme care was taken not o transler any sand from the originel erawl or
wody pit fo the new nest cavity. Lven though ne scent of the turtls ar of the
orew remper who dup the original pest was left ot the new site, something
made them 78,55 more attractive than the control nests. Either the racocons
cued on the himan scent (Stancyk, 197%) or were wble to smell the sgee Them=
aelver through the ssnd layer.

Isble B, Hetehing enceess of rest traneferred Lo habehery pens during
the logser J-turkle nesting sesson in 1981,

Husber of Humber of Mean Urhatoied datohed Porcent

Hezie Dgge o Cluten 8iae Epra Hatich

Korih Pen 50 6,687 133 2,373 L3t Gh.s
Main Fen 200 a5, ez 127.10 11, Lan 13,027 b8
Soutk Pen 230 o8, 760 176,60 QLERl 1 gL 3.5
Totals sde - Bo,0ue 106, 60 23,083 37,135 61.0°




oF the ten besls marked with hobeat urine, only ong Was pillsged by TECLOGNS

ware washed away snd seven sgopessiully outched,

en the tecond day. TWo ne:
Human urine was nohoas effective 4 repellant. of the Len nosie, oo
wus attacked on the [iret dwy end one oo tne Lhiré day, Iwe =dditlonel ones
were atiacked during the first week, bringing the raccoon dgmaged wotal to
Sour, One of the remdning neets was weshed away leaving {ive walch hatched
sucuessfally,
Uorpared oo ihe control nestss both the huaman and bobost urine were dole
to repell ragcoons auffied ently to ineresse neet survival to hutching (see

Taple 7). The fate of the control mests wag 23 follews: L1% were attacked

Ty TRLCOOLES, 1% wore weshed wway. mnd only 288 successlully hatched.  The

hatching success was inecreased Lo 0% for neese ourksd with humen urine and
708 for nests marked with pobest urine.  The lower effectivenesy of the human
minc as 8 deberrent may Le due To 135 ineignificunce in &N area glready
replete with human soent. Alsc, unlike signals given by arimals where

olfactory comrunloation iz Very importent ., DU arine, whlch is never uged

rapidly in effapte=sepevially after

in olfuetory communicaTion, My dimin
raine. - If 8ll urinc ia applied twice, otce wner the nest is laid and wgalin a
couple ol weeks pafore sxpected habehing time Lhe soent would remaln atrong
during the mest valnersble tires in the eyele of & mest. Ln sddition, re=—
appllication of &ll repeliantz chould probubly oceur afier heevy rains to

enzure their effectivencas.

Dredubion und Pargsites
Bay far The moes ipporsant nesu predulor o (ape ‘gland 1 Sha raccodn.
phe 9l gontrol rests Were preyec anoin this patterns 12 oh day one, four

op doy two, §ix oon day three, lwo by wask ope, one on week three, ong on

week Tour, four on Weex gix, four oo Week seven, Lwe on week pine and three




by week ten. A fotal of 39 control nesli were abtacked by raccocns,  Thus
the control neste were vulnersble througzout the oesb eyele.  Of all the
nests lald en the beach, 110 or 10.5% were abtacked by racoocns on the szme
night they were laid, With 95 nightz of laying wctivity, roceoons attacked
an wversge of 1.2 neets ner night on the same night they were lald.  Thie
rate is mach lower Lhsn the cowpsranle retes for 1980 or 1973.

In past years trappiog has sufficlently reduced the raccoon populastion
so that laosaes froa raccoct predatien wae reduced. This year 15 roacooons
were removed from the leland,

Anotner lmportant facter in reducing losses Zrom raccoon predatlons
was the presence of people on She irland during the time that loggerhesds
were neeting. OCur prosence oo thne besch poreibly dizcourage some racecsns
froo feoreging for nests.  OfLen the approaching Jeep frightensd raccoons
awvey from nests on which Lhey nad Just bepgen te prey, und we were sble Lo solvage
a mejority of the egmu. By removing 458 of the nestzs from the beuch and Lrons-
ferring them to hatehery pens, we became u "predator" thst exeried hesvy
competition for the availshle nesta. Faccoons were ool avle Lo Mind nests &3
eusily and thelr effectivensss as a predutor was feduced.

In Tuble 9, cipht sets of control nests are compured to see 10 thoss laid
eerly in the season bave = better chence of esceping ruccoon oblack than Lacse
leid lgte dn the seasop.  In 1981 the midpoint date of the nesiing .:scu:sor. wag
July B. If the marked nests ars grouped into pre-July B oand post-July 8 sels,
bhe survival rates sre 0% end L78% respectively. However, it is glear thau
racecor predation was drregnlar with saoe laie sesson sebs bavlng survival
rates gimilar to the esrly feason survival rates. This supports Culdwell's

(1959) findings of irregular raccoon nest predetion behoavior.



manle 9. Control ossi wuiperability o raccoon atback during the
1981 Logeerhead turtle neeting gesson 88 affected Wy
Aube laid and new nest aveilubiliby.  Hets shown ere
thoeo with Tive of pgreater pests,

Hests Marked

Hests ilresdy FPergent of Marked Fesl Hew Hcs.:aa
Lats Humper, Lald e Dabe rttapged wy Burcoond fvellable
6/29 19 529 sos® 6.3 uz
776 a2 613 s0% 33.0 13
T/20 5 il Gag 550 ib
TieT o S S0 lio.o )
§/7 B 993 4% 25.0 9
B/5 5 1,028 FiE £0.0 g
8/7 T 1,039 903 5 9
0/a 5 1.0LL 99% Lo.o 5

Blpeludes nests marked as coptrols

Operoeniage of tofal nesis 1aic during 1981

Eigat nesha were preyed oo by o penid, 4 Ted fox [Vulges fulva]l wase

seen on toe iulend ard 1t was proosbly reopeneible for the dumage.  Wosnevor
the canid opened a neet, only Lwo ta three egps were sslen. Whetner thls Jas

dsusl hehavior, or the resull of our Prightening it mwey helorse it finished,

is not knowm.

Fleven incidents of human & i%F on the islund, other than our oW,

were recorded. This represenss & conhinued potential lor poacking. Poschers

tock cne and ob moST two mests [rom bhe 1 and. Cur pregsnce o0 the faland

uhdountedly disccuraged further poaching.

0f special nole wos tne presence of egE ond heschling parasites. Eine-
teen of the hatchery pen neste nad swall red wize-1ike inssche wolong the egga-

Faggots 2i1]ed the nest caviiy of two nests. Toe red mites were wlso seen on

3L




gome hatchlings.  Celdwell (1550 reported Lae aresence of mites wlue aod noled

tant "mites collected from the sutures of & hatenling logpeshewd were identified
0 Mavrockeles ap, (Perasitidde] by Dr. ODwing of the U, 5. Fuliccel Musews, who

stabed that the groun ie sos perasitic anc deunsed 'its specific susoclation

wita the tursle.'  Semples of ihe mites were sent to the Zouth Carolins Wild-

life Lepartment's marine lub Jor ldestificaticn, but st th wrlting

tion hos besp eceived, Only the suputh pen overlapned slightly over send used

lor pen nests last yesr. Nest perusites were not found in the north pen.

Tairbeen maln pen nests end six scubh Den nesss had The red -
Frosion

Many nests were washed sway by waves, and s rapid erosion of Cepe loland
continues, losscs of peste from erosion will become an ipcressingly irpertant
damage factor. - Of the 134 awsbs used in the rest protection studles, approxi-

mat'ely 75% were washed awoy by waves, Ag waves cut further inlo Lhe dunes,

eliZfs and shelves are formed whicn impede the travel of pestl

1 Lemales o

zafe cesting areas projected from wuves. fy Lemales proceed to lay their eges

@t Lhe base ol suen eliffs where the nests are drowned by extrece higa tides.
Several of the neats laid on Uape Tsland had abnormal sggs.  dome oeshs

(n=13) contained wery emell yolkless eges: one was the size of a dime. Un one

oeeaslion o layine femele loggerhoud wus oboerved and the mejsrity of her ogps

were abnormal,. o Groups of three to Five cges wers connectad by a riboon of

rubbery Shell-Iike mewnorare,  Most oof the o were wissheped and most of the

eggohells were soft and rubbery. Several eiubches wers made up of eggs Laal

wore smaller Lhan nermal.

Surmarg:

Overall the 1981 loggerhead neeting sedson was o e inorease o

e

nesting females this yeur proves 3 impartance that Cepe Lslpnd holes as one




of the Pew remwining vital wooparies for bhis tuctle, The nest jprotecht

studies indicated thst ibers might be valushle alternative wuya Lo protect

loggerhesd nesls From heavy TLicoon predaticn, due bo Lhe smell ourber of

negte used in-the sxperiments, no finsl coavlusion should be pegened, Wit

enough lnformeiion was sphained Lo warrunt continniog whesc experinents.
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Part I: Acrial Beach Survey

I
(1] Lo detersine the distribullion of logrerhend turtle nesging statewide,

{2} Po refine and atamdardize laos methocology Jor asrial Survey =0 as to

segount [or the mojor varizbles wilecting ihe relisbillty of track

counts.
This asudy is not desipned to guantify total nosting sctivity nor Lo pro-
vide a population estimate for she slate.
THTROTUCTLON
Thare is & two-fold probles asd npesd Zor this study. Coo ig the lack of

By The

surTent date on the exbent and distripution of reating in Soulh Carall
other iz the lack of a praclleal acd reproducinle methodology lor chtaining this
inlormation.

The most elficient means of gathering thesc Uata appesle ta be asripl survey.
Put uerial euwsvey iz only usedul if it provides reproducible results wach time
it iz used, There ie a nesd o slapdardize the retnodology Lor merisl gurver
end to quantify the major rarighles asferting the reliabilities of trock counts.
While aerial eusvey hes besn used In the southesat ler nesting estimatos,

[Leoull and Hegun 1578, Carr acd Carr 1947, Stzneyk et al. ur il daba, =nd

Hillegtad et al., 1977! the quentificatlon of wariability <hiz method hes nob

beern documenied.

oo af

Thia study would provide pase line dafa on Lhe extent and distrity
turtle crawl activity in South Carclina which ren be uszd a8 8 ceans of measuring
the reenits ol fmiure, spplied mansgemont and perians, Dest menagonent.

pructices.

311 be developed which

& garefunlly docuzented serial survey methodolowy

would opbimlze the use of alrerafs nl observers in thie stato and ia obher

i



arews in the future.

The data cobtained will be useful to agercies such as the Corps of
Engineers and the 5. CO. Cosstel Council do making decislone that affect the
beachkes and dunes of the state. Pernit applications for beach nourdsheent
seawalls and rip rep groins are coobinvally under review by state and federal
agencies. Informed decisfons concerning such projects could prevent further loss
of nesting beaches end will potentislly sid in meinteining algh quality tortle
nesting heaches.

METHOLS

Aerial surveys were flown over the mobire South Caroling coash with knowo
loggerhead turtle nesting (from Murrells Inles to the Sevarnnsh River) to
ackieve g polnt-in-time reference of distribution, “The fiming of the flights
were deslgned to standardize variables of light conditions, tidsl stage mnd
visibility of Yresh trocks. Rotor-wing sireraft was uged to msses flight
varlanies such az speed, altivude and mositdon relative to the teach.

Frojert persommel documentod furtle crawl scetivity on selected beaches
(Korth, Sand and South lslands and :’ro_m Cape Igland snd Klawah Ly cooperators)
in order Lo verily what was recordeé by the ssrisl obeervers as to neating versus
nen=nestiog tracks and fresh versue old tracks.

Variability between the zerial observers and compariecns of ground and

serial counts was gquantified, Tals quansifiecation will be used to develop =

slandardized asrial survey methodology.

surveys were Flown between 16 May and 13 fugust in 1980 and seven

surveys were flown betweon ¥ June and 2 Augusi In 1981 at apyroximstely fourteen-

day intervals. Two Bets of pairad flights were Ilown in 1981 Lo sssess daily
varianles of $idal stege and turtle ectivity. Ground truth data were cotained

from islende in the Yawkey Wildlife Center, from Cepe Islend in Cape Komain KWE

and Jrom Kiawah Teland,



BESULTS ARD DIRCUSSLON

fo crawl activity was cbeerved on the ground or from Lhe air fovothe
sipst parvey Tlight dn 1980 and the 3 fuly r1ight was cEncelled because aft
weather in 1981,

Tr 19d¢, iz Clichts resulted in a tolal of 016 and (A2 erawls counted by

o rver 1 wnd observer 2, regpectively for & mean &f 795 erauls.  In 1561,
seven flignts resulted in a tetal of 1,717 wod 1,20k cravls counted by
chaerver L and observer 2, respretively for u pean of 1,210.5 erawls., The
il fference hetwesn asvidl observers for Letal cravls counted was 34 (M.265) in
1680 and enly 13 (1.1%) in 1981, This close srreement between cbesrvers in the
segond year suggesbs Shel pXpEricnce rodutes TOSETVED “blas.

Wnen aerial cbaervaticns were -corpared to the grounc trath Zor 1560, Lhere
was & dilference of +6.95F for obeerver L and u ~0,14% difference for cbosrrer

2 for total orawls geen. When this asme econperison was made for 1581, therse

wag & difference ol =10.08 for obgerver 2 and -G.4% for ohaerver 2. Thiz higher
errer rate ooourred Cor the most part on the second Ay lor each of She tWo
paired flights and was caused oy difriealty in aging the erodls, This aging
Aifficulty ocourred hecauss the high wide after dark wWas one hevar later the
aecond night thereby allowing tartles enough time o come ashore on & rizing
+ide, nest, wod lesve on the aigh tids. Therefore aone of their tracks extendsd

below thae high water oark on the besck, our criterion lor = Zregh Trecl, ALSO

sinee the 1idal stage was on & dropping cynle, Loe high wates marl was lower on

the beuen the scecrd flight duy leaving soms plder ecruele still vieikle. Thus

Fresh cTewls wade soon after darz, ané one dey old erevls appesred pimilar since

wolt types of orawls did ool extend below the nigh waher mary. this parti-

sular aging problen had not csnurrod oF these two “lights, the werlal ohaerver

pime would have been slightly over one percent for Lotal orawls seer.




round truth Jor esch

when serisl nesting eravis wers compared o

ear,

the biss wae again gresily reduced. Obeerver 1 reduccd this blse from 4,43 in

1580 to 15.4%% in 19810 Ubgerver 2 reduced this b frov 15.15% in 1980 to

5,5% in 1581. These datw show again the improvecent in techrigque with greater

axperience. The differcnce betwesn asrial counts of fulse crawle between 1580

ard 1981 with the ground truth resedned about the sece for bolh observers,  Roth

cbservers vonsistently vnder counted false orawls snd over counbed nesbs, bub
the pesting count biss was reduced frow the previous year.  These parcontages
are based on Lhe ground Sruthing of nearly hull of the orawl activity cn the
South Carolino cownsh (SE5 fn 1580, 44,68 in 1981).

A altitade of 200 Zfest waes determined Lo plve the best wiew of the crawl.
Tae specd of the airerart was B0 knote in 1900, Lut This speed was ndjusted
dowmwurd for higher crawl denzity beeckes in 1281 and was a mejor comtributling
factor for the reduced wlages, Timing flights with the correct tidel siluge was
found 5o be essentiol wher two corsscutive day [lighte were flowm ss shown by
difficulty with aging ol crawls.

FRECOMMENLATICNS

Coptinuation of ihis study is necessery to oblaln spmual wariehility.

Paired flighte will be scheduled oy “lying on the dey orior fo The ophimum tide
rether Ghan the dey after the opticim tide to aveid errors fn aging crawls., 4
wejor eophasis will be placed on sewchiog this technigue of werlul survey o &
rnew and inexperienced chaerver by verious graphic and visual elds gricer to flying.
The new observer's bisses will be cowpersd to those already documented Lor tae

experienced obuervers ta teat the relimbility of tne methodolomr,
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Part I1: lawcoon Fredutico

G
Do assess the effectivecess ol various methods ol reccoon removal on Surtie
negting beaches.
IRETROTUCTION
laveosns [Procyon ‘_{J‘ti) were the mejor predetor on negts of loggerhead
turiles on four islends iw Scuth Derolina {Hopkins et al., 1978). Tithium
chloride aversion conditicning did not prove to be an effective tecimigue for
preventing nest ‘mortalisy (Hepking, unpub. data).  Likewlss, complete erasure
of the wizible signe of The crawl ani bady pif 4id not prevent raccoons from
finding and destroying nests (Hopking, unpub. dstsle  Uhe wetnol of mest Leans=
plants (Btaucyk, I980) 15 unproven and Habtcherles mre lavor<intensive ond result

in nightly beack disturbance wnd possible sboormal sex robios.

There is & eleur pecd te reduce receoon predations wiere levels ore ex—

ceaslbly high. However, nrevious studies neve shown Uhat when one Tactor of

nest mortallty I reduced, test loss to other Zatbors ay fnerewse (Hopkins b

&l., 1978, Coldwell 1959}, Sipee cocdensibion mey be coeurring, redackico
rAceoOus has {0 be Wwelghed against obther Ceetors, biotic snd whiotic, Lo wrrive
=t an acceplable level of comlrol.

Control methuds which worrond Turther investigaiion are 1) remeyal of

racesons prior Lo the nes: seaibn by trapplog, 2) removel by trapping during

&
the sesson, ded 3) remcvel during the sesson by shoosing.

Inforcation will be chtsined on the wmoat effective times =nd cethods to
increwse neet success hy removing raccoons.  An indication of the effort Te-
quired to =ignificently incresze nest muccess by thiz method will alsc be obtained.
This information will be walusble to wildlife menagers throughboul the ronge of

the turtle who have eimilar problems with raccoons,
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METEODS

Fuesoons were recorad on primary nesting besches of Tom Tuwkey
Wilélile Depber prior to the pesting sesson.  Alter monitering nesle laid in the

Iirst guarter of tha nesting season. predutic rates weare still above acceptasble

Zevels, wnd night nurting of short duration widh srall caliber rifles Wwere conb-

dusted. Monitoring of nasts conlinued to assess the resulse of this elfort.

Atesl leg-holé traps wers the primury method for trepoing and rest monibcring

bed in Hopkina et wl. {1976, Tn sdaillon, neste laid

wag Lhe sams == des
ir aites subjert to erasion were rolossted to 2afer lozalione or the firsh
morning after they wore lsid.

BESULTS AND DISCUEETCR

In 1580, the pradatior was not reduces by the rvemovul of 203 raccoons

Irom the interice of 1he islard duripg <he Cirst portion of toe nssting sess=on.

Hemoval oF 20 reccocns direstly from the peach from 9 July Lo 31 July reducod

ike predation rate By 308, Lne ovevell pr ion rate for ruccoons was redaced
wooub L0% for Scuth Tslund in 1980, Dus io Limitatlons in the wvellability of

personnel, urapning wes only eomnducted on Bouth lslaoed.

I 1981, trepping was conducted on bovh Sand ard 2oath lslunds from 5 May

%5 2 Jupe. Ouring thiz time Lwo foxes {one male aond one female ] and two

racsoone {one mule ard one femulel wers removed frop Sand Istand. - Bight
vaccoane §seven males and ong fepulel Were trapped on Houba Telerd.

The fates ol Lhe neste a1 Gand and Soutsh Islands are ghewn in Table 104

lhe reeuits Bre tklng compired to previous years. The batch rate on Zo

Leland fnoressed from 12.7% i 1880 te 62.1% in 1581, This higher hstea rabe

wis e to the combimiiion of raccoon Temeval and transferring nesis to better

nest siter,  The mun nmber of astehlings produded on Buuth Ialand wes
145

¥ oI 7348 whersus transferred nestu bod

5,757, Haturel nests had 3 hatohaki

sk




matehipility of 53.1%.  The cverall hetchabil: on Seutn Islacd wes BT.4%,

(Hatchability ecuals the number of hetchlings which ecerge from the toial

nuniber of eggs contzined in hetched rests expressed as & percent ¥

Table 10, Fates of 383 loggerhead turdle nesta on twe berrier islande
w? the Tor Yewkey Wildlife Center in 1981.

South (K=140) Zanc (H=231)

ABTOTIC FPACTORS

(inundaticn and rain) 16.08 16,38
BICTIC FACTORS

Hurans L.org 12,58

Chast {rehe 3 2.08

Faceoons 10.7%

Foxes 0F

Multiple predators 3R

Hatohed BE.1%

Transfer Mortal ity 138

Plant roots .08
TOTALS 100,08 100,08

The mirnicnm mumher of hatchlings pro d on Sard Island was 11,239, The

natchability of natursl neets was T7.18 while the hatehabllity of trenaferred

neste wae 50,05 for an overall hatchability of TL,3%. The percens hatch rose

from &.4% in 1
The wejority of the raccoon predation on South Teland oceurred safter 27

July thus affordiog a safe incubstion perlod for wost of the nesting seac

The smail amount of wredation on Sand Island was scattered throughout the

season. Much of the precetor actlvity on woth lslands Inveived nests which

were in the process of chineg and only a few batenlings =sre killed at thils tlae.
Thia Tor the ¥awkey Uenter, toe loggerbeoad turtles nad a very successiul year with

a total vroduction of 17,000 halehlings. & tolel of %2k nests were monitored, but

pecause of Lhe loss of merker (lege, 41 mests were eliminated from the date set.



FECOMMERDAY LGRS

Aneutier yesr of study is needed to detvomdne of some other Tanloss auch =a

1hed sdditionel ravesons from’

icprundrent mEnagecent or dlzeass may I

meving orte the hesch aftor trapping wes carteileds  The Tesulss oo Sahd Teland

hes been predicted since predacor den2iiy whes low and the ‘1zolat pelbure of the
ielund made Bigration of nes individusle wolikely. Law enforcement ellorle on

Send ielopd nedd teo be avepped up since poeshicg has inereseed in 1950 sod again

in 1901,
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